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Ion Exchange Resing ~- Txtension of Teshnionl Studies

Referenus technical aseipnment requested additional data on gtyrena~divinyl
benzens type ion exchange resins which include (1) an additional eveluation of
thelr 4A significance (2) a reexaminstion of the significance of water sofiening
88 a limiting element to their strategic significance erd (3) a reemasirstion of
the iom exchange resins used for uranlum recovery,

Sinoe th sion of the fact sheet of July 1985, & great deal of data
have btgg pa%ﬁgﬁ:i’“;%m"pimu 1 mgro detalled m%;org on th%ae ratters., Alse

we have obtained from twe major produgers the most detailed available information
to them regarding produstion of ion exshange resins in Eurcpe.
The particulsar resins oovered by the proposed strautegle definition are

jdentifiable shenionily as & styrens-2ivinyl benszens {[orces linked polystyrens)
jon exshange resins srd are classed into the following types:

1. Bulfonated cation axchange resins,
2. Carboxyllie cation exchange resins,
S Strongly basle anion exchangers.
4. Weakly basic anion exchangers.

5s Wixed bare anion exphanzers.

Ion exohenge resing of commsroial significance rot covered by the above are
the followlng:

Trads Nome

Bulfonated coals Zeo~Larh
Sulfonated phencl-forraldehyde resins Zeo-Rex, Tuclite C-3

Evaluation of 4A RIORIFICACCE

&, Producers in Free Torld Couniries are the following:
{The numbera identify the typea ns listed abowve, which are proiuced by each firm)a
Vest Jerrany

a) Perzudit A,0,, Berlin 1,2,3,4
b) Farbenfabrieken Bayer, Laverkusen 1,2,3,4.
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Holland
&) Astivit NV, 1,2,3,4,5,

tnited Eingdon

“} *Q!’Hﬁ‘&tﬁt eol’ Lgﬁ! 1,2,3;&;5.
b) #nited Zater Bofteners 194, 1,2,3,4,5.
o) Jag Crosfield © Bons Ltd, 1,3,4s

4) Cheg. Lemnine & Co. 1,3,

Italy
s) Honteostini 1,2,4.
France

8) ACFI, 4

Horway
2) Norskelydro 4

Japan
a) Mitsubishi Fasel 1,3,4.
b} Tokyo Yuki Yagaku Xogyo, E.X. 1,35,4.

The largost producers are Permutit and Baysr of West Germany, Aetivit of
Hollard, and Pemmtit and Lenning of London. Obher organisations are of relatively
minor importance. Twe major domestio suppliers (Tow & Permutit) revort they
have ne figures relative tc quantities produced in foreign ecuririss. They rezort
that the resinocuz types are produced in small quantlties in Yest Germany and United
Zingdom me well ma in Japan, Hollend and Italy, Permutlt Co. states that they are
exporting large quantities Lo West Cermany, Jupen, and Yo many plaoes in the British
Commonwenlih,

It should be noted of the ebove-ligted marmfroturers in soumtries with simmificant
produstion, those not affiliated with the major V.S, manufacturers are only the
Parbenfabriken Bayer, ¥, Cermsny; Aotivig, Holland; Jas. Crosfield & §:.ns Ltd.,
England, It was indicated by 7.8, producers that the produetivity of these three
firms is limlted.

Many other supsliers offer iom exchange resins for ziner uses under their om
trade neros, Thess gompanies purchess the btasic raterials from the above llsted
produsers snd relable,
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b Frodustion in Blee arems

1,G. Farben in Past Geruany produces all but the strong base ion exchange

resina, Thers have been indications of other produsiion bubt awailable
inforvation 1s mesger on the subjeet,

STEATRGIC JERE CF ION FLHANGY BBIINS

Uses for the ion exoharge resins inwlve one or s combiration of resin types.
¥ew lon exohange resing of the polystyrene chemical group are heing used under
conditions that forrerly veused repid deterioration, Trsy reaist oxidising
and reducing satwospheres, oslevated temperatures and strongly aeid or alvalins
enviromeants,

&, "ater sonditionlag is the single most important ion exchange application,
This process hn%an an slement of incoreasing importanse in manufucturing
procesees as advanced technology has led industry, partiocularly the chemisal
industry, to speclal produsts or procedures possible enly with the use of
highly purified wnter, Ion exchange resins producs & pure water, ogulvalent
to that obtained by ~ultiple dlstillations with special sorrcaive resistent
equipmant. Through werleus gombinations of exohenge resina various desireble
resulte zay be chtained,

(1) Pemineralization with siliga rewoval, This process psurifies woter used
a modern turbine engines, £,  and ever (NESL Item 2270), Estirated
snnusl salss soluse of resin for high pressure boiler water iz 38 million,

(2) Peminerelization without sillos removel. inolules uses such as purifying

water for boller feed, chemiocal proscessing wmetal pleting end synthetie
fider manufasturs, Tatizated spnusl sales volune is 86 millien.

{2) 2ixed bod denineralization (the saie resins in srecial proasssing facilities)
' gheat purity waisr and is reguired fo: televisiom

u ¥ . i o § . o bBol
B RAF RIERRD RREIES SNLRR e B 2 e,

b, Hy dm’%ﬂnurq involves the recovery of metals from sclutions, The principal
ocmmercinal appliestion has been in the reccvery of metals from industrial westes,
and the removal of netal olsons from industrisl water. Copper ard zing now
ars thus rescvered on & large scale. A tabuletion of ion exchange applications
in hydrometallurgy covering ecommereial, pilet clant and research work identified
88 differont procedures involving prestisally all metals, and all types of the
resing. Thia is en indieation of the sxtensive usefulness of these produc s,
Commeroial lsclation of the rare earth metale is -ade possible wit: lon exshangers,
a8 i3 the extraotion of uranium,

in summary, uses of stratepls importance for lon exohange resins inelures Trestuent
of boller water for high pressurs %urbines, isclation of rare eerth and other
elenents; radar tubs marufacturs, synthetlc fiter »rodustiong resuvery of metals,
production of low acid formaldehyde for explosives nenufacture, production of
streptonysin and other sntiblotics and the extraction of uranium,
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8, TBANIUM MEQOVERY WITR ICN ZXCHANGE JRSIRS

Ion sxphanzers hewe s vital rele in urspnium resovery from cres. Stron; base anion
oxshange rosin is used tc absorb uranyl sulfate from sclutions 4 number of
different techniquos have been develuped, sesh: depending on the inherest sonditions
of the ore,

Since 1252 & large mumber of plants have adoptsd lon exshanse resine for urenium
recovery. By number there ave 28 plants In the Union of Soubth Afries, 10 plants
in Qanada, 8 in the United ftates, 2 in Australlie snd une in Belglan Conges In
this eountry, the cre is trsated omly for urenive resowery, In other sreas the
ore may be trented sinllarly or only after other minerals have been rercwved, In
either esss lon exphangers are sed in pecovery, this process being the major
sovree of awvallable wranivm,

4, BUMBARY

&, B2trateglo uses by type for the variocus polystyreme copclymer ion exshange resins,
are the following: '

(1) caticn sushangers
stronﬁ a0ld resine

{a) Pemineralizing wuter for tburbines.
() Hyper sure wnter for industrial use.

Weak sold resins

Btreptonyoir produstion

{£) Aaion sxshanzers
Mk}; basic resing

Demineralizing water fur stesr turbines,
Mizod bass ~ Limited oommersial use., May contaln both types of hasie resine
Strongly dasis resins

*mter for steas turbines () Demineraliring, (b} Hyper pure water for
industrial use, (o) Uranium recovery.

b, The definitlion recomnended ¢overs produets which oan be identified as partisular

chamionl trpes, the eromp-linted nolystyrene ion exshange resing, :nd we believe
these are Lhe dnly strategica iy impgrg'm: aynt:!miﬁ $oh sxchengs resins,
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The other resins sost ccemonly u :

ki 2 3 ¥ used for hose and industrial wete <
m:fmquwing high offioiensy are the "Zoc-iark" m;f%ﬂw emﬁ«nl:.wg:zi%
:: :na?ﬁd ghmls forsaldohyde sxohanze resine are not sovered by tie o
m;;;f; @ aﬁfmitforz u} they are not .used at sresent ¥ sny de:ree. zta
tm“.ywr Feports they have practically dlsenntisued srodustion of

f;mezm;«&m{ witor condltioning tuat rejuires siyrene tvps resing 4o bg -
'omﬁa:;ﬁ cally significant for the sbove-mentioned imdustrisl v868. Ton
o mg; ranin: avlw have great Seshmologionl siznifismnse, in siet ‘a#aay'-
Finaily amz *9T prodesses raguiring & special degres of quality aanbrol,
SiBRLLY, Svn lable inforwation of foretzn »rodustions indiontes that the |
"e8e 18 %he princiual warls aupplisr, ! hat the |

'

* GHRERBEoN : rdd séf'ﬁ/ﬁi‘?‘
av: I'ribewers

& e fe] “f«‘ﬁ

Br, Masrmsson

#re “heverd {2}
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-CEP PROGR'M DETFRUIN.TION NO. 2300 (Revigped)

E. Pluocewirt of INeaw ow Mt I (Ihéividusl Item Oemtrol) of U.S.
o ¢ ‘Y ‘

8%, 44
(Explanatory Notes Wvie Part enprifes 1%eas the emport of which
to She Soviet Flos Wie U8, has deb@iined should be swjoctcd to
control and for WHleN there 1s no eurrest maltilatarsl agreanant
by CoGmm to controls identdesl with those of the U.S,)

An 1ten shaoll be Miuded en Part O-ITY &f 14 neets both Staninris
No, 1l and 2, and elther Standard No, 3 or 4.

Standard Né, 1. T ttam posessses one or mxwe of Attibutes
¢« J) & 5, @d Standand No. 1 wade? Nrt *I or Standsrd
Mo, lmdu'hrto-lIhlﬂt.

Standad Mo, 2. The coverage siready afforded by the placorent
of Tolated Ttems on the U.5, Mester Kapord § ewrity List is
inadequate to achieve U.S, security sdbjoctives,

Standwed No, 3, I¢ ean'be reasonably onpeoted that ¥.3, negotia-

ons wo € suceeseful in obtaining satisfactory sultilateal
contral by CoCom previded, howover, £t ge redesnsbly clear thit
Suok negetdasions ee nuit!n; ¢ontrel would nod cawsei

(8) An cxpanditure of aod will er bargaisdng power dispr -
portionate in terms of U.S. national security intorostis; or

(b) An undue impaet on the scononie, political, or financial
situations of the memb e countries,

Standard Wo, Where the U.8, does net imtend %0 sock rulti-
conirol by Cocom er has not been suceeoseful in obtaining
[ 8doquate control agreanment by Cofmyg

(a) Such additional strategic cormodities a# would eontribute
significantly to the war potential of the Waropean Soviet
Bloc, the U.S. unilateral eontrol of which can reasonably
be expected, becawo of U.S, production, suwpply or sech-
nology, to be effective in depriving the Muropcan Sovioet
Bloe of a signifiomt contribution to the latter's war
potential; or

(b) Other commodities, whether strategic or not, which raise
such speci-l political problens a8 to warrant U.8.
expart omtrol to the Furopean Soviet Bloc despite the
absence of intcrnati-nal controls.

NOTE: The degreec of control to be applied to an {tem on Part Cc-I11
sRY be detcrmined on the merite of each item in tcrms of (a) the
possibility of achieving effective ocontrol, including the use of
licensing guides, ma (b) any overriding oonsiderations of U.,S.

policy.
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